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ABSTRACT

The current education system presents various challenges for teachers and students.
Establishing an inclusive school system that supplies the heterogeneity of students,
including those with special educational needs, proves to be an overwhelming task
when applying a standardized educational program. Given that each student’s profile
is unique, does it make sense to educate them using the same educational content,
or should we tailor it to each student’s unique profile? Considering these questions,
this article aims to assess whether technology, specifically artificial intelligence, can
act as an ally for teachers in creating personalized content tailored to each student’s
profile. The study involves implementing a classroom task where artificial intelligence
is used to personalize content according to the student’s profile and knowledge level.
The analysis of the results from this exercise is only meaningful when compared
to the traditional teaching method currently used in schools. Therefore, a task was
also created using traditional methods, without personalization. The results of both
approaches were compared to evaluate the significance of personalized teaching
through Artificial Intelligence in Education, with the goal of contributing to a learning
system that offers equal opportunities and knowledge for all students.
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INTRODUCTION

One of the major challenges in education is ensuring the academic success of
the vast majority of students by imparting skills through quality teaching.
However, creating an inclusive school that addresses the heterogeneity of
students is a difficult task when the same curriculum standard is applied to all.

In most educational systems, the predominant pedagogical model is
collective teaching. As Perrenoud (1978, as cited in Mandlate, 2021) noted
decades ago, schools face challenges in addressing plurality, relying on a
model marked by limited differentiation, repetitive programming across
years, and minimal adaptation to diversity, which does not consider the
various ways in which students learn. While this homogeneity is practical,
it often overlooks individual differences, limiting each student’s learning
potential. As Hockett (2018) states, “All students learn in different ways
and more effectively when the learning conditions align with their preferred
approach.”
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Fostering the learning process of students with diverse academically
performance is the mission of every teacher. However, Luckin and Holmes
(2016) argue that while individual human tutoring is the most effective
approach for teaching and learning, it is unsustainable for all students, as
it is not possible to guarantee one teacher per student.

Therefore, how can teachers apply personalized teaching to each student’s
profile? Could Artificial Intelligence (AI) be a tool for this personalization?
And could it also contribute to a positive shift in the role of the teacher,
positioning them as a pillar of teaching?

The reviewed articles and studies clearly demonstrate that technological
progress, including innovations in computing, related technologies, and other
breakthroughs, have significantly driven the development of Al This progress
is particularly notable in the education sector, where Al has been applied with
a profound impact (Chen et al., 2020), especially in content personalization.

Maghsudi et al. (2021) emphasize that the primary goal of personalized
education is to facilitate effective knowledge acquisition by leveraging a
student’s strengths and addressing their weaknesses to achieve the desired
outcomes. In recent years, the integration of Al and Machine Learning
(ML), combined with advances in big data analytics, has introduced fresh
perspectives that have significantly enhanced personalized education in
diverse ways.

By integrating Al into an educational platform, as discussed by Chen
et al. (2020), students benefit from a richer and more effective learning
experience. This is because Al leverages machine learning to assess individual
capabilities and needs. Based on these assessments, Al can develop and
deliver personalized or customized content, enhancing knowledge retention
and engagement, and ultimately improving the overall learning process.
According to Luckin and Holmes (2016) this improves learning, but also
allows for the prediction of areas where students face difficulties, providing
personalized real-time.

Thus, Artificial Intelligence in Education (AIED) emerges as a possible
solution to the current gaps in the education system, enabling teachers to
create personalized education tailored to the individual profiles of students.
As Luckin and Holmes (2016) suggest, AIED could take over some tasks
currently assigned to teachers, such as grading assignments and maintaining
records, giving them more time for creative and intrinsically human activities
that are essential to improving the learning process. Chen et al. (2020) further
highlights that by leveraging Al, teachers can achieve greater efficiency and
effectiveness in performing various tasks, including administrative duties
such as reviewing, grading, and providing feedback on student assignments.
Moreover, collaboration with Al allows for significant improvements in
instructional quality, as teachers can focus on delivering more tailored and
impactful educational experiences. As technology evolves, new innovations
are expected to shape the future of education, promoting a student-centered
learning process tailored to individual needs. This will enable teachers to
present content suited to each student’s profile, maximizing their abilities
at the right place and time, while freeing them from bureaucratic and
unnecessary tasks. To validate the authors’ perspective, a comparative study
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was conducted in a classroom setting with the participation of elementary
school students and teachers, aiming to assess students’ skill acquisition
by comparing traditional teaching methods with personalized teaching
methods adapted to students’ profiles through Al. Through a qualitative
analysis of the results, the study seeks to answer the following research
questions:

Q1: Can the application of Al in education be a method for creating
personalized teaching?

Q2: What are the advantages of AIED compared to traditional teaching?

This work aims to contribute to the study of topics such as: (1) the
identification of key characteristics of student profiles to be considered
in the creation of personalized education; (2) the criteria for adapting
content to student profiles using Al; and (3) the effectiveness of personalized
teaching compared to traditional methods in promoting student learning and
knowledge acquisition.

METHODOLOGY

Researchers have conducted various studies using co-design techniques
with different populations to develop systems that better meet the needs
of end users (Elizabeth & Stappers, 2008). In the educational field, for
example, Al technologies have been designed in collaboration with students,
allowing researchers to better understand their learning needs, experiences,
and motivations (Paracha et al., 2019). Luckin and Holmes (2016) also
suggest that teachers, along with students and parents, should play a key
role in the creation of AIED tools and in defining how these tools will
be used. The participation of all educational stakeholders in the process
will contribute to increasing technological literacy, developing new design
skills, and gaining a deeper understanding of the potential offered by AIED
systems. In this context, a comparative study was conducted in the classroom
with sixteen elementary school students. Eight students completed a class
assignment using the traditional teaching method, while the other eight
received a personalized version adapted to their profile. The activity was
conducted in collaboration with the subject teacher, a special education
teacher, and a school psychologist, who validated and monitored the research
process.

Initially, it was crucial to define the information and data needed to ensure
personalized teaching. According to Chen et al. (2020), knowledge about
the student can be structured into three models of AIED: the teaching model
(effective teaching approaches), the knowledge model (content to be learned),
and the learner model (information about the student).

Based on these foundations, the study focused on adapting methods and
information to meet the specific needs of each student. In this process,
tools like ChatGPT (Chat Generative Pre-Trained Transformer) were used
to personalize educational content. The choice was made because of its open
access and ability to generate exercises tailored to the characteristics of the
students, aligned with the study’s objectives.
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Participants

This study was approved and conducted in partnership with the
Agrupamento de Escolas E¢ca de Queirés' in Lisbon. Two groups of
participants were considered: teachers and students. The participating
teachers included the 2nd-cycle Sciences teacher, the Special Education
teacher, and the school psychologist from the school. The participating
students were from the Sth grade, aged 10 to 11. A total of sixteen students
were selected and divided into two groups of eight participants each. One
group completed the class assignment using the traditional method, while the
other group worked on a personalized class assignment via Al. The selection
of students for the personalized class assignment was made in collaboration
with the teachers, based on criteria to identify distinct characteristics and
test the diversity of profiles. The activities were implemented as part of a
task conducted during the Sciences lesson.

Student Profile

To create personalized content, it was necessary to characterize the profile
of the selected students (Table 1). Following the teaching and learner models
referenced by Chen et al. (2020), the profile information for each student
was defined through feedback provided by the teachers from the respective
Class Council - ensuring in-depth knowledge of the class and the student
profiles. The profile was characterized according to (1) personal information
such as demographic and psychographic data (age, gender, nationality, family
context, needs, motivations, gaps, and other relevant information); (2)
school information, including academic performance, behaviour, and support
measures applied to the student’s curriculum; and (3) additional input from
teachers, in particular the Special Education teacher and school psychologist
regarding differentiated teaching measures.

Class Assignment

Considering the knowledge model referenced by Chen (2020), the content
to be learned was Biodiversity and Migration, part of the Sth grade Sciences
curriculum. The choice of subject was based on the potential for adapting the
content for a personalized approach using Al

As mentioned, two distinct approaches were tested: one through the
traditional method with a single exercise, without personalization, created
by the subject teacher; and the other through personalization, tailored to
each student’s profile. The class assignment that served as the foundation for
this research included an introductory text for analysis, followed by three
questions: two requiring direct responses and one open-ended question to
evaluate knowledge.

1Eca de Queirés Schools Group
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Personalized Class Assignment

To evaluate the creation of an exercise using Al, a range of specific and
detailed inputs was provided, tested, and assessed with ChatGPT to ensure
the output was a personalized exercise tailored to each student’s profile.
The inputs included the topic of the exercise, the proposed objectives, the
knowledge to be acquired by the student, and the information identified in
the Student Profile.

Figure 1, illustrates the process for generating personalized questions using

ChatGPT.

o User Adapt the text for a Sth-grade student from Portugal [student profile];
“Every year, in early April, the colorful bee-eaters arrive in Portugal from Africa, where they spend the
winter. They stay in our country until the end of September.
Bee-eaters can be found almost everywhere in Portugal, but they are more common in areas south of
the Tagus River, especially in the Alentejo region, in cork oak forests.
During their travels, these birds face many dangers, most of which are caused by humans. In some
countries, beekeepers (people who raise bees to produce honey) kill bee-eaters because they think the
birds harm their work.
Bee-eaters eat many types of insects, but their favorite food is bees. That’s why they have this name and
why some beekeepers dislike them.”

ChatGPT

© e Reformulate the following questions, considering the text and the identified student profile.
The goal s to assess the student's igration and biodiversi
“What are these journeys made by the bee-eater called?
Where does the bee-eater go to spend the winter?
Explain why b are so disliked by d
ChatGPT
© user Suggest questions about the text, considering the identified student's profile, to assess knowledge

about migrations and biodiversity.
ChatGPT

o User What text formatting, considering spacing, font size, and content organization, is suggested for the
identified student's profile?

Figure 1: Chat GPT conversation.

In Step 1, the student profiles were provided to ChatGPT, along with
the traditional exercise text created by the teacher. Once the context was
established, ChatGPT was instructed to adapt the text according to the
student’s profile.

In Step 2, ChatGPT was asked to reformulate the exercise questions in
alignment with the objectives to be assessed.

In Step 3, based on the student’s profile and the identified objectives,
alternative questions for the exercise were suggested.

In Step 4, ChatGPT was requested to provide an example of content
organization and structure, tailored to the student’s specific needs.

RESULTS AND ANALYSIS

The results analysis was conducted in collaboration with the subject teacher
for whom the class assignment was created. This collaboration provided a
deeper understanding of the effectiveness of the reformulated personalized
questions using Al and facilitated the evaluation of student performance in
the class assignment. The analysis resulted in a qualitative assessment of the
results based on the following criteria: Assignment Personalization, Student
Performance, and Al vs. Traditional Class Assignment (1,2, and 3 of Table 2).
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In the ‘Assignment Personalization’ (1) using Al, it was noticed that, in
most cases, tailoring the questions to the student’s profile was beneficial.
However, for students A and D, the content adaptation did not adequately
address their needs, either due to the complexity of the questions or the
vocabulary used in the texts.

Regarding ‘Student Performance’ (2), it was observed that students B, C,
and D demonstrated little interest or effort in completing the activities, which
can be attributed to the timing of the tests (end of the school year). In contrast,
the remaining five students exhibited a high level of commitment to the class
assignment.

When analysing ‘Al vs. Traditional Class Assignments’ (3), it was observed
that students B, C, and D demonstrated similar effectiveness in their
responses using the Al personalized assignment, as their results were similar
when compared to the traditional teaching method during the entire year.
Regarding student A, despite the content personalization not being adequate
(according to the teacher’s analysis), there was greater effectiveness in
responding to the Al-generated class assignment compared to the traditional
teaching method. For the remaining students, the personalization of the
exercise via Al benefited their performance.

Figure 2 provides a summary of the results, highlighting that in most
cases, tailoring the questions to the student’s profile proved beneficial, with
positive outcomes observed in five instances (students A, E, E G, and H).
The adaptation of content proved less effective for students B, C, and D: for
student D, due to poor content adaptation generated by Al, and for students
B and C, due to a lack of interest and focus on the activity, which resulted in
a lack of objectivity in their answers.
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Figure 2: Data analysis: (1) Assignment personalization, (2) student performance, and
(3) Al vs. traditional class assignments.

Q1: Can the Application of Al in Education be a Method for Creating
Personalized Teaching?

Based on the subject teacher’s perception, experience, and knowledge, as
well as the analysis of the results regarding the effectiveness of personalized
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questions through Al it was found that most of the questions had a positive
impact on the students. It became evident that the use of Al for content
personalization allows for a more tailored approach, better aligning with
students’ educational needs and enhancing their learning. Students who
received personalized questions showed increased motivation to complete the
activity, as the content was more relevant and suited to their abilities and
interests.

However, several challenges were identified with the technology used
(ChatGPT), requiring multiple reformulations of the inputs entered into
the platform to ensure an appropriate response to each student’s profile.
According to the teacher’s evaluation, it is important to clearly define the
class assignment’s objective and the parameters to be assessed in terms of
knowledge.

It was also necessary to take into account the student’s characteristics, their
social and cultural environment, weaknesses or acquired skills, and the level
of knowledge to be conveyed in the personalized class assignment. Despite
the various challenges, the tests proved to be successful, encouraging further
developments.

Q2: What Are the Advantages of AIED Compared to Traditional
Teaching?

In a qualitative analysis of the results, it can be concluded that the results
obtained through content personalization were superior to those achieved by
the traditional method.

When analysing the results of students who answered the class assignments
using the traditional teaching method, it was found that their answers met
the teacher’s expectations, aligning with their performance throughout the
year. Although the traditional method is efficient for measuring general
knowledge, it may not fully identify the individual needs of students, nor offer
personalized support to improve their weaknesses or enhance their strengths.

By comparing the results of students who answered the traditional class
assignment with the students who completed the personalized Al-generated
class assignment, it was observed that the results were more favourable for
the students who received personalized class assignments tailored to their
profile.

This conclusion is based not only on the results, which exceeded
expectations, but also on the positive impact observed on student
performance, suggesting that adapting content to individual needs may be
a more effective strategy than traditional teaching methods.

Additionally, it was observed that by using personalized exercises, each
student is assigned a task tailored to their individual needs, in contrast to the
traditional method, where the same class assignment is given to all students.

CONCLUSION

This study confirmed the achievability of integrating Al tools into
pedagogical practices, validating their potential as a personalized teaching
instrument to promote students’ academic success. However, large-scale
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implementation requires attention to several factors, such as proper teacher
training, curriculum adaptation, and the availability of technological
resources.

To ensure the effectiveness of personalized teaching with Al, it is essential
to thoroughly understand each student’s profile, the evaluation criteria,
and the curricular content of each subject. A comprehensive study of these
components and an exhaustive collection of data is crucial. Access to school
databases, including academic records and teacher notes, is necessary to
provide a more personalized content tailored to the students’ profiles.

Despite the promising possibilities of AIED, limitations were found in using
ChatGPT, including the need to formulate multiple question hypotheses, the
lack of adaptation to the Portuguese language, and gaps in the verification
and validation of sources. These limitations restrict its immediate application
in educational contexts.

It was also observed that the timing of the students’ participation in the
class assignment is crucial. Since the activity was conducted at the end of the
academic year, a lower level of commitment was noticed, particularly among
those who answered incorrectly or did not respond at all to the questions.
To validate the effectiveness of personalized teaching with Al, it would be
valuable to conduct future tests at different points in the school calendar and
with varied student profiles, considering levels of education, maturity, and
knowledge.

The co-design approach, involving teachers, psychologists, and students,
was essential to ensure that the complexities of real-world classrooms were
considered in the creation of AIED tools, grounding the research in their
actual needs rather than various assumptions. The participation of the
students was essential to validate the effectiveness of personalized teaching
through Al, while the role of the teachers was crucial, as they coordinated
the use of Al tools, deciding when and how to integrate them into their
educational practices.

Thus, this investigation highlights the importance of improving the work
of all stakeholders in the school community. It aimed to validate the idea
that Al can elevate students” knowledge and skills to a new level by creating
fully personalized content tailored to their needs. On the other hand, the
effectiveness of AIED also revealed that teachers can benefit in their daily
work by providing them with tools capable of automatize several tasks
previously considered time-consuming and bureaucratic. This, in turn, allows
teachers to focus entirely and exclusively on their essential role: being
knowledge providers.

This research aims to contribute the necessary foundations for the
development of new ideas and the evolution of future projects in personalized
teaching, fostering a more inclusive, effective, and relevant pedagogy aligned
with the needs of the 21st century.
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